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Summary
What is known and Objective
Increasing attention is being paid to inappropriate medication prescribing for the elderly.
A growing body of studies have detected a prevalence of inappropriate prescribing
ranging from 12%-40% worldwide, including Regione Emilia-Romagna, Italy. In order
to improve quality of prescribing, a multi-phase pilot project in the Local Health Unit
(LHU) of Parma, Regione Emilia-Romagna, was established. This phase aimed to assess
primary care physicians’ knowledge of appropriate prescribing in elderly patients.

Methods
155 primary care physicians (51% of the total), convened by the LHU of Parma for an
educational session, were asked to complete anonymously a 19-item paper survey.
Knowledge of inappropriate medication use in the elderly was assessed using 7 clinical
vignettes based on the 2002 Beers Criteria. Topics tested included hypertension,
osteoarthritis, arrhythmias, insomnia, and depression. Data regarding physician's
perceived barriers to appropriate prescribing for elderly patients was also collected. To
evaluate the relationship between physician knowledge scores and physician
characteristics, physicians were classified as having a “low score” (3 or below) or a “high
score” (6 or more) with respect to their knowledge of prescribing for the elderly.

Results and Discussion
All physicians completed the survey. Most physicians (88%) felt confident in their ability
to prescribe appropriate medications for the elderly. Thirty-nine physicians (25%)

-4-

received a “high score” compared to 26 (17%) who received a “low score.” “Lower
score” respondents had been in practice for a longer time (p<0.05) than “higher score”
respondents. Perceived barriers to appropriate prescribing included potential drug
interactions (79% of respondents) and the large number of medications a patient is
already taking (75%).

What is new and Conclusion
The study results show an unsatisfactory knowledge of appropriate prescribing among
primary care physicians in the LHU of Parma, especially among older physicians.
Educational strategies tailored to primary care physicians should be establish to enhance
knowledge in this area and improve quality of prescribing

Keywords: appropriate prescribing, elderly, knowledge of medication, Beers criteria,
clinical vignettes, primary care physicians
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What is known and Objective
Elderly patients are the most frequent users of medications. On average the elderly
consume three times as many medications as the non-elderly (1) and use 2 to 6 prescribed
medications simultaneously (2). In addition to high rates of medication consumption,
age-related physiological changes and co-morbidities that often modify medication
metabolism patterns and pharmacological activity can place the elderly at significant risk
for medication-related issues (3). One such issue is the exposure to potentially
inappropriate prescribing (PIP), possibly leading to increased outpatient visits (4),
hospitalization rates, and the likelihood of death (5).

Although prescribing medications for the elderly is a routine activity in clinical practice,
physicians can face a difficult task in selecting the right medication or combination of
medications for elderly patients. No professional organization has yet developed
guidelines for effective and safe therapeutic use of medications in the elderly. However,
a number of methods have been proposed to evaluate the quality of prescribing in the
elderly, the most widely cited of which is the Beers criteria (2, 6, 7, 8, 9, 10). Based on a
consensus panel, the Beers criteria was originally proposed in 1991 and later revised in
2002. The Beers criteria explicitly define a list of medications or medication classes that
should generally be avoided in the elderly or when a specific underlying disease or
condition exists (11).

Using the Beers criteria, a growing body of studies have detected a prevalence of
potentially inappropriate prescribing (PIP) ranging from 12%-40% worldwide in several
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settings, including inpatient, outpatient, and nursing homes (12-14). In Italy, a
population-based cohort study conducted in the Regione Emilia-Romagna--a large
northern region with approximately 4.2 million inhabitants--applied the 2002 Beers
criteria, and found that in 2001, 18% of elderly outpatients were exposed to PIP (14).
Despite the high rates of PIP reported in the literature, there have been only a few
published studies evaluating physician knowledge of prescribing to the elderly. Evidence
from these studies suggests that family physicians often feel inadequate and uninformed
when prescribing to elderly patients (15, 16, 17).

In order to promote and improve the quality of prescribing for elderly patients in primary
care, a multi-phase pilot project in the Local Health Unit (LHU) of Parma, Regione
Emilia-Romagna, was established (18). The objective of the pilot project described in
this paper was to assess primary care physicians’ knowledge of appropriate prescribing in
elderly patients.

Methods
This study employed a cross-sectional survey design. Thomas Jefferson University’s
institutional review board reviewed and approved the study protocol.

Participants
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The study population included all primary care physicians (303) from the Local Health
Unit (LHU) of Parma, Regione Emilia-Romagna, Italy.1 The 303 physicians deliver
outpatient healthcare services to a population of approximately 400,000 inhabitants.

Survey Questionnaire
Due to the absence of a validated tool to measure physicians’ knowledge of prescribing
for the elderly, the questionnaire used for this study was adapted from a questionnaire
that was previously developed for a similar study conducted in the United States, which
has been described elsewhere (19). In essence, the survey questionnaire consisted of 25
items on a variety of topics. Knowledge of prescribing was assessed via clinical vignettes
using the 2002 Beers criteria as a reference; the vignettes were reviewed for value and
clarity by an advisory panel of twenty individuals, physicians and researchers with
expertise in family medicine, geriatrics, statistics, and outcomes research.

For this study, the original English questionnaire was translated into Italian and back
translated into English for accuracy and validity. Some items in the English version of the
survey were eliminated in the Italian version because they were not relevant to the
delivery of healthcare services in Italy. Other items were modified to capture the
organizational and cultural characteristics of the Italian outpatient settings. Some
vignettes were also adapted to reflect the therapeutic choices available in the Italian drug

1

In Italy, primary care is provided to adults and children, by primary care physicians and pediatricians,
who are paid on a capitation basis under a contractual agreement with the Italian National Health Service
(SSN). After graduation from a medical school, physicians who wish to become a primary care physician
register on a national list. Ranking on the list is based on academic qualifications and, as of 1995, on
successful participation in a two-year primary care training course (20).
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market. The final Italian questionnaire included 19 items, of which 7 were clinical
vignettes, which covered a variety of topics (in appendix).

Key demographic characteristics of physicians were collected including age, sex, type of
training, and number of years in practice. Physician exposure to elderly patients was
captured as the percent of patients seen by the physician in the ambulatory setting who
were elderly and the amount of time the physician spent working in long-term care
facilities.

Physicians were asked to assess their confidence in prescribing for the elderly by rating
their agreement or disagreement with the following statement: “I have confidence in my
ability to prescribe appropriate medication for the elderly,” using a 5-point Likert scale,
where (1) meant strongly agree and (5) meant strongly disagree and (3) represented
indifference to the statement. To further assess knowledge of prescribing for the elderly,
physicians were asked to evaluate how frequently they used academic resources using a
4-point scale (frequently, sometimes, rarely, and never used), when prescribing to this
patient population. In addition, physicians were asked to self-rate their knowledge and
use of the Beers criteria using a 5-point scale (often used, sometimes used, rarely used,
known but never used, and never heard of).

The 7 clinical vignettes were meant to capture knowledge of medications to be avoided in
the elderly. Overall, the vignettes focused on the therapeutic approaches for diseases
frequently observed in the elderly. Three vignettes (#1, 2, and 7) focused on the
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therapeutic issues in patients with hypertension and arrhythmia, three (#3, 4, and 5) dealt
with the therapeutic options for patients with depression, anxiety, and insomnia, and one
(#6) addressed the therapeutic choices for pain management in patients with arthritis.
Respondents were expected to choose one out of four multiple choices given.

Finally, physicians were asked to rate their level of agreement on 13 potential barriers to
appropriate prescribing using a 5-point Likert scale, where (1) meant strongly agree and
(5) meant strongly disagree and (3) represented indifference to the statement.

Data collection and analysis
In November 2007 the General Director of the LHU of Parma invited all primary care
physicians practicing in the LHU for an educational session on appropriateness of
prescribing for the elderly. Of the 303 physicians, 155 (51%) attended the session. Before
the beginning of the educational presentation, physicians were asked to complete a paper
version of the survey. Participation was voluntary and anonymous.

Responses were entered in an Excel spreadsheet (Microsoft Office 2007) for the analysis.
Descriptive statistics were computed for all variables of interest. For purposes of analysis,
physicians’ demographic responses were aggregated into separate categories as follows:
•

Training (4 categories): Geriatric Medicine, Internal Medicine, Other, and
None/Not specified

•

Years of practice (4 categories): 10 years or less, 11 to 20 years, 21 to 25 years,
and 26 years or greater
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In addition, the 5-point values of the scale used to determine the confidence in
prescribing were converted into a dummy variable. Response values of (1) strongly agree
and (2) agree were grouped into a “more confident” category; while response values of
(3) indifference, (4) disagree, and (5) strongly disagree were grouped into a “less
confident” category. Responses regarding commonly used sources of information were
dichotomized into “frequently used” (frequently and sometime) and “rarely used” (rarely
and never). Responses for the perceived barriers to prescribing, were also dichotomized
into “important barrier” (strongly agree and agree) and “not important barrier”
(indifference, disagree, and strongly disagree).

To measure physicians’ knowledge of prescribing for the elderly, we computed the
correct responses of survey participants for the 7 clinical vignettes. Physicians received 1
point for each vignette that was answered correctly, and 0 points if they answered
incorrectly (total possible score 0-7). To evaluate the relationship between physician
knowledge scores and physician characteristics, we reviewed the distribution of scores
(Fig. 1). Because a large proportion of respondents (58%) reported a score of 4 or 5, we
focused our analysis on those physicians who reported significantly better or worse on
knowledge score. Therefore, physicians were classified as having a “low score” (3 or
below) or a “high score” (6 or more) with respect to their knowledge of prescribing for
the elderly. A bivariate comparison between “low score” and “high score” was then
performed. Two-side Chi-Square analyses were employed for categorical variables. For
these analyses, based on the distribution of results we converted the variable years of
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practice into three categories (10 years or less, 11 to 25 years, and 26 years or greater)
and the variable elderly patient population into three categories (24% or less, 25% to
49%, and 50% or greater).

In addition, we converted both the knowledge and use of Beers criteria into a
dichotomous variable- “some use” versus “no use”, and the amount of time spent in long
term facilities—“any” versus “never.” Finally, we included years of practice and
excluded age because the two variables were shown to be highly correlated in a separate
analysis (r=0.96). For all analyses, a value of p < 0.05 was considered statistically
significant. All analyses were performed using SAS version 9.1 (SAS Institute Inc., Cary,
North Carolina, USA).

Results and Discussion
All 155 physicians who attended the educational session held by the LHU of Parma
completed the survey. Respondents were predominantly male (76%) and the mean age
was 54.2 ± 5.0 (Table 1). Thirty-eight percent of respondents had ≥26 years of practice.
Regarding education, 6% of the respondents received training in Geriatric Medicine and
9% received training in Internal Medicine. Half of the physicians had their main practice
in an urban area. Regarding exposure to elderly patients, about 60% of physicians
reported that 25% or more of their patient population was 65 years or older and
approximately two thirds of respondents were currently providing some care in a longterm care facility (Table 2).
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Eighty-eight percent of physicians were confident in prescribing appropriate drugs to the
elderly (Table 2). Respondents reported that the source of information usually consulted
when prescribing for the elderly were medical textbooks (75%), medical journals (59%),
medical colleagues (58%), and software on handheld device (45%). Regarding
knowledge and usage of the Beers criteria, 69% of respondents never heard of the
criteria, approximately 16% knew and had some use of the criteria, while 15% knew of
but never used the criteria.

Overall, a total of 90 respondents (58%) reported a score of 4 or 5 on the vignettes
(Figure 1). Thirty-nine physicians (25%) were found to be in the “high score” category
while 26 physicians (17%) were in the “low score” category. More than three-fourths of
physicians answered the three questions on medication prescribing for mental issues
correctly (Table 3). For questions regarding cardiovascular disease, only half of the
respondents rightly chose to first eliminate doxazosin in a multi-drug regimen to treat a
well-controlled hypertensive patient, and only 19% of respondents correctly chose to
avoid the use of amiodarone in an elderly patient with arrhythmia. In the area of
musculoskeletal disease, approximately half of the respondents (57%) correctly chose not
to use NSAIDs as chronic therapy for pain symptoms in an elderly patient with arthritis.

Chi-square analyses revealed no significant difference in sex, training, exposure to
elderly patients, location of practice, confidence in prescribing, and the use of the Beers
criteria between physicians with “high score” and “low score” (Table 4). A significant
difference was only found in the number of years in practice. Notably, 27% and 55% of

- 13 -

physicians with a “low score” were in practice for 11-25 and ≥26 years, while 64% and
22% of physicians with “high score” were in practice for 11-25 and ≥26 years (p<0.05).

When asked about the barriers impeding appropriateness of prescribing in the elderly, the
top five factors cited by respondents were drug-drug interactions (79%), polypharmacy
(75%), patient not reporting intolerance to a specific medication (48%), communicationrelated issues with other physicians participating in a patient’s care (46%), and cost to
patient (42%).

Discussion
Vignette scores of the primary care physicians who completed the questionnaire suggest
that there is a gap between physicians’ high self-rated confidence in prescribing for the
elderly and their knowledge of the appropriate use of medication for this patient
population. Although the tool used to assess the knowledge of appropriate prescribing has
intrinsic limitations, the distribution of vignette scores among the physicians indicates
that there is significant variance in how physicians appropriately prescribe for elderly
patients. If we assume that scores on the vignettes are in fact indicative of knowledge,
then only 25% of respondents had adequate knowledge of prescribing and, on the
contrary, 17% of physicians had very poor knowledge of prescribing.

Our results reinforce earlier findings that physician knowledge of prescribing for the
elderly is inadequate (15). Due to the potential harm of inappropriate prescribing in the
elderly, it is imperative that primary care physicians be aware of the most appropriate
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therapeutic choices. Potential strategies for improving physician knowledge of
prescribing in the elderly could include development of continuing medical education on
geriatric pharmacology and incentives to promote the use of recommendations for
appropriate prescribing.

Our study suggests that physicians who have been in practice a greater number of years
are more likely score lower on the clinical vignettes. Similarly, several studies in the
literature have found that physicians who have been in practice longer are at risk of
providing lower quality care (21) possibly due to practice inertia and the physicians
inability to adapt to new guidelines (22). In order to improve quality of prescribing by
older physicians, continuing education courses could target primary care physicians
according to their age and years in practice. However, while this is a simple solution in
theory, we recognize it may be difficult to implement and organize in practice.

Three of the vignettes were frequently answered incorrectly. The first asked physicians to
choose an appropriate chronic therapy for a 75 year-old patient with arthritis. A large
minority (43%) of physicians chose NSAIDs for long-term therapy despite the explicit
warning in the updated Beers criteria against such therapy in the elderly. Prolonged (>15
days) NSAID use in this patient population is associated with a high risk of severe
adverse drug events (23) and progressive or abrupt worsening of renal function (24). In
addition, elderly patients with comorbid diseases such as diabetes, heart failure, cirrhosis
or simple volume-depletion who are exposed to prolonged therapies with NSAIDs are
more likely to retain sodium leading to edema, heart failure exacerbation or blunted
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response to hypertensive medications (25). Moreover both non-selective NSAIDs and
COX-2 selective inhibitors are recognized agents able to induce dangerous hyperkalemia
in frail elderly patients with heart failure (26).

The second vignette on which physicians also scored poorly was designed to assess
knowledge of multidrug antihypertensive therapy. In this vignette, half the physicians
did not eliminate doxazosin as first-line treatment for hypertension. Current Hypertension
Treatment guidelines suggest that doxazosin be used only as a second or third line
therapy for most hypertensive patients because high probabilities of cardiovascular events
(namely heart failure) are related to its use (27). Our finding of a low rate of adherence to
antihypertensive therapy guidelines is also consistent with a recent observational study
conducted in Italy (28).

Finally, less than a quarter of physicians surveyed correctly selected amiodarone as an
antiarrhythmic agent that should be avoided in an 85 year-old patient with relapsing atrial
fibrillation. Despite its widespread use, amiodarone is approved by FDA only for the
treatment of lethal arrhythmias. In Italy, amiodarone has many indications including the
prevention of relapsing atrial fibrillation and maintenance of sinus rhythm, but its
potential toxicity in the elderly (e.g., ocular, thyroid, pulmonary, coetaneous, hepatic,
proarrythmic toxicity) calls for more careful use as outlined in the Beers Criteria.
Amiodarone should in fact be reserved only for elderly patients with relapsing atrial
fibrillation associated with structural heart disease at a very low dosage (<100 mg/day)
(29).
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Although the Beers criteria are widely cited in the literature, almost three-fourths of the
physicians reported to be unaware of them. Because the majority of the published
literature is written in English, one potential explanation for physicians’ lack of
knowledge of the Beers criteria is the language barrier. Several studies have
demonstrated that Italian physicians have a limited knowledge of English, and as such
tend to use English evidence and clinical guidelines less than English speaking physicians
(30, 31). This suggests that educational interventions for primary care physicians in Italy
should aim to improve physicians’ knowledge of English as a means to promote the use
of evidence-based medicine.

Results also indicate that physicians preferred textbooks and medical journals to software
handheld devices as a resource when prescribing to their older patients. However, there is
evidence that electronic devices may enable physicians to more easily stay current with
the literature (32). Handheld devices have the capability to support decision-making
tools, which can promptly help physicians choose the most appropriate medication for a
specific patient. Policy makers of the LHU of Parma should encourage and place
incentives for primary care physicians to adopt handheld devices for consultation while
prescribing for their elderly patients.

Finally, physicians cited drug-drug interactions and polypharmacy as primary barriers
impeding appropriate prescribing. Intuitively, this is because elderly patients are
frequently exposed to a multi-drug regimen and as such physicians often need to avoid
certain appropriate medications because of the potential for drug-drug interactions.
Interestingly, about half of the physicians perceived the lack of communication with
- 17 -

other physicians involved in the patients care as an important barrier to appropriate
prescribing. Lack of communication between physicians could have substantial
implications for patient safety, satisfaction and clinical outcomes (33). Due to the
presence of several comorbidities, the elderly generally visit multiple physicians, making
communication among professionals crucial to improving coordination of care.

Our study is not without limitations. All data were self-reported and therefore subject to
bias. Because this study adopted a cross-sectional methodology, determining causality
among variables should be done with caution. In addition, only half of the physicians in
the LHU of Parma completed the survey and so our results are susceptible to nonresponse bias (34). Physicians who completed the survey could also be biased as they
may either work more frequently with the elderly or have a greater interest in issues of
prescribing to the elderly. However, when we compared the demographic characteristics
of survey participants with those of all primary care physicians in the LHU of Parma, we
found no statistically significant differences between the groups. This provides some
reassurance on the validity of the study findings. It should be noted that because the
study was conducted with primary care physicians in one LHU, results cannot be
generalized to the overall population of primary care physicians in Italy. To assess
physician knowledge of prescribing for the elderly we used clinical vignettes. Formal
tools, such as tests and examinations, may be more suitable; however, vignettes have
been used in research for over 30 years and are a validated tool for deriving information
(35, 36).
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What is new and Conclusion: The study results show an unsatisfactory knowledge of
appropriate prescribing among primary care physicians in the LHU of Parma, especially
among older physicians. As the Italian population continues to age and the number of
new drugs entering the market increases, primary care physicians must become more
knowledgeable about appropriate prescribing in this vulnerable population. Policy makers
should develop strategies to improve the quality of physicians’ prescribing for elderly
patients.
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Appendix
Thank you for taking the time to respond to this survey regarding
physician attitudes and knowledge about medication prescribing
for the elderly. Below you will find a short questionnaire regarding
the physician’s attitude for prescribing in the elderly. When
responding to the questionnaire, the word “elderly” refers to
subjects that are 65 years or older. Your participation is voluntary
and your responses will remain anonymous. Completing the
questionnaire should take no more than ten minutes. Thanks again
for your participation!
1. Please indicate the extent to which you agree or disagree with the following
statement.
Strongly
Agree

Agree

Neutral

Disagree

Strongly
Disagree

I have confidence in my ability to
prescribe appropriate medications for
the elderly.

2. During an encounter with an elderly patient, please indicate how often you rely on
each form of reference when making medication prescribing decisions.
Often used

Sometimes
used

Rarely used

Never used

Medical Text
Medical Journals
Computer (e.g. websites,
prompts, google)
Handheld device (e.g. epocrates,
5 minute MD)
Consultant (e.g. pharmacist,
other physicians)
3. Please indicate how often you use the following resource to guide medication
prescribing in your elderly patients.
Often use
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Sometimes
use

Rarely
use

Know of but
never use

Never heard
of resource

Beers Criteria for Potentially Inappropriate
Medication Use in Elderly Patients

For the following seven clinical scenarios, please note that some questions ask for
the most APPROPRIATE medication while others ask for which medication to
AVOID. Choose the single best answer for each case.
4. A 77 year old patient with a history of hypertension is simultaneously taking
hydrochlorathiazide, metoprolol, lisinopril, and doxazosin. The blood pressure is well
controlled and you would like to eliminate a medication. The patient has no other
medical problems. Which medication would you first eliminate?

Hydrochlorathiazide

Metoprolol

Lisinopril

Doxazosin
5. An 85 year old patient of yours has a history of recurrent atrial fibrillation. Which
medication would you like to avoid because its prescription is rarely appropriate?

Propafenone

Amiodarone

Sotalol

Atenolol
6. You would like to start pharmacological treatment for a 68 year old patient with
depression. The patient has no other medical problems. Which medication would be your
first choice to prescribe?

Amitriptyline

Fluoxetine

Nortryptyline

Sertraline
7. An 82 year old patient is beginning physical therapy rehabilitation after a hospital stay.
The patient is quite anxious and may not maximally benefit from therapy if you do not
prescribe a medication to address anxiety. There is no history of unconsciousness or
falls. You have decided to start a low dose of benzodiazepine. Which medication would
be most appropriate in this situation?

Alprazolam

Clorazepate

Chlordiazepoxide

Diazepam
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8. A 70 year old patient is having trouble sleeping. The suggestions you have made on
correct sleep hygiene has had no positive success. Thus, you decide to prescribe a short
course of treatment. The patient has no other medical problems. Which medication
would be your first choice to prescribe?

Diazepam

Clorazepate

Zolpidem

Flurazepam
9. A 75 year old patient has arthritis pain and you have decided to start long term therapy
to help improve symptoms. Which medication would be your first choice to prescribe?

Naproxen

Piroxicam

Paracetamol + Codeine

Indometacine
10. Despite taking numerous medicines, your 86 year old patient has poorly controlled
hypertension. The patient has a progressive history of stroke and dementia. Therefore,
you decide to modify the patient’s therapeutic regimen. Which medication would you
avoid due to potential CNS side effects?

Atenolol

Amlodipine

Lisinopril

Clonidine
11. Please indicate the degree to which you agree that the following are BARRIERS
to appropriate prescribing for your elderly patients.
Strongly
Strongly
Agree
Agree Neutral Disagree Disagree
Limited number of medications
reimbursed by the Italian
National Healthcare System
Limited time available during a
patient visit
Lack of acceptable therapeutic
alternatives
Potential drug-drug interactions
Cost of medication to patient
Patient request to begin a specific
medication
Patient request to maintain a
specific medication
Lack of information about which
medications a patient is already
taking
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Lack of reporting of a patient’s
intolerance to specific drugs
Lack of formal education on
prescribing for the elderly
Lack of access to a pharmacist
Large number of medications a
patient is taking
The patient is unwilling to
discontinue a medication
prescribed by another physician
Difficult to communicate with
other physicians who participate
in a patient’s care
Other, please specify:
We would like to collect some information about your practice.
12. In what year did you graduate from medical school? ____________
13. In what year did you begin to practice medicine under the Italian National Healthcare
System? _______________
14. Please specify which residency or fellowship you attended _______
15. Age: ___________
16. Gender
 Male

 Female

17. How would you describe the location of your practice?
 Urban
 Suburban
 Rural
18. What percent of your patient population do you estimate to be 65 and over?
 Less than 10%
 10% - 24%
 25% - 49%
 50% or
more
19. How frequently do you currently provide patient care in nursing homes or other long
term care settings?
 Never
 Less than once a week
 Once a week or more
 I’ve been practicing in a nursing home or long term care setting

Thank you for taking the time to complete this questionnaire.
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